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CONVERSION FACTORS

For readers who prefer to use English units or other
"working units," conversion factors for terms used in this report

are listed below:

multiply by to obtain
meter (m) 3.281 feet (ft)
kilometer (km) 0.6214 miles (mi)
Watt per meter degree Kelvin 2.389 thermal conductivity ggits
(W/m K) (tcu; 1 tcu = 1x10
mcal/cm’s” "C)
milliwat§ per square meter 0.02389 heat-flow units (hfu)
(mW/m") (1 hfu = 1 ucal/cm™ 's)
liter per second (L/s) 0.03532 cubic geet per second
.5 (ft7/s)
milligram per liter (mg/L) 6.243x10 pounds pey cubic foot
(1b/£ft”).

For conversion of degrees Celsius (°c) to degrees Fahrenheit

(OF), use the formula °F = 9/5°C + 32,

ea level: 1In this report "sea level"” refers to the National
Geodetic Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum
derived from a general adjustment of the first-order level nets
of both the United States and Canada, formerly called "Sea Level

Datum of 1929."
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HEAT-FLOW AND WATER CHEMISTRY DATA FROM THE CASCADE RANGE
AND ADJACENT AREAS IN NORTH-CENTRAL OREGON
By
S.E. Ingebritsen, R.H. Mariner, D.E. Cassidy, L.D. Shepherd,

T.S. Presser, M.K.W. Pringle, and L.D. White

ABSTRACT

The U.S. Geological Survey’'s Geothermal Research Program is
conducting an ongoing, multidisciplinary study of the Cascade
Range. One product of this effort is a large geologic,
geophysical, geochemical, and hydrologic data set. Here we
present heat-flow data from 253 sites and water-chemistry data
from 773 sites in or near the Cascade Range in north-central

Oregon between latitudes a3°ao' and 45020’ N.



INTRODUCTION

This report is a compilation of heat-flow and water-
chemistry data from the Cascade Range and adjacent areas of
north-central Oregon between latitudes 43040' and 45020' N.

These data were collected and/or compiled as part of the U.S.
Geological Survey’'s Geothermal Research Program between June 1985
and October 1988.

The Cascade Range may have high geothermal resource
potential because of its continuing magmatic activity. However,
the resource is essentially undeveloped and its magnitude is
poorly known. The data presented in Tables 1-6 and Figures 1-210
should help to improve our understanding of the hydrothermal

systems of the Oregon Cascades.

Table 1 includes heat-flow data from 253 sites and Tables 3-
6 report water-chemistry data from 773 sites. Table 2 includes
thermal-conductivity data from 100 sites. These data were used
to estimate thermal conductivity at heat-flow sites where

measurements from core or cuttings were not available.

Some of the heat-flow data in Table 1 were previously
pPublished but are reproduced here in order to present all of the
publicly available data in a single report with a consistent
format. Nonisothermal temperature-depth profiles described in
Table 1 are illustrated in Figures 1-210. Near-isothermal

profiles (-5°C/km < uncorrected gradient < 5°C/km) are not shown.

The stream chemistry and discharge data in Table 3 were used
to determine hot-spring discharges by a chloride-flux method
(Ellis and Wilson, 1955) and to attempt to identify saline fluid
discharges away from the hot springs. The well and spring



chemistry data in Tables 4-6 can be used to infer generalized
patterns of ground-water flow, and were also used to search for

previously unidentified saline fluid discharges.

All of the sites in Tables 5 (major-element chemistry) and 6
(stable-isotope values) are also listed in Table 4, which is a
complete list of the well, spring, and stream headwater sampling
sites. The final column in Table 4 indicates whether additional
information about a particular site can be found in other tables.
Tables 4-6 can also be cross-referenced using the cadastral (T-R-

Sec.) locations.

Most of the chemical analyses were done by the Branch of
Analytical Services, U.S. Geological Survey, Arvada, Colorado, or
by T.S. Presser and M.K.W. Pringle. Stable-isotope
determinations were done by L.D. White. A few of the chemical
analyses were done in the analytical laboratories of the
University of Utah Research Institute. Differing levels of
precision reported for various dissolved constituents reflect the
fact that the analyses were done in several laboratories. In
general, cations were determined by atomic adsorption methods
(Tables 3, 4 and 6) or by inductively coupled plasma (Table 5);
bicarbonate by acid titration; chloride by colorimetry or
mercurimetric titration; sulfate by turbidimetry; silica by
atomic adsorption and molybdate blue; flouride by ion-selective

electrode; and boron by dianthrimide.

As with the heat-flow data, an effort was made to compile
all the publicly available water chemistry data for this part of
the Cascade Range. However, we have omitted the major-element
chemistry of the hot springs, which was previously reported by
Mariner and others (1980).



The latitudes and longitudes in Tables 1, 3, 4 and 6 are
referenced to the 1927 rather than the 1983 North American datum
(NAD). The 1983 NAD is about 21 m north and 93 m east of the
1927 NAD.
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